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Show all
About the authors
Table of contents (100 chapters)
Table of contents
(100 chapters)
Table of contents (100 chapters)
Landscape Design for Residential Area
Pages 1-10
Hussain, Mohd Ramzi Mohd (et al.)
Preview Buy Chapter
30,19 €
A Review on Tropical Green Roof Maintenance Practice of High-Rise Residential Buildings
Pages 11-25
Saharuddin, Shafikah (et al.)
Preview Buy Chapter
30,19 €
Cycling! A Way Forward
Pages 27-36
Jalil, Emy Ezura A. (et al.)
Preview
A Review Factors Affecting Residential Property Price
Pages 37-45
Rashid, Wan Nur Ayuni Wan Ab (et al.)
Preview
Tensile Properties and Thermal Characteristics of Linear Low-Density Polyethylene/Poly(Vinyl Alcohol) Blends Containing
3-(Trimethoxysilyl) Propyl Methacrylate
Pages 47-53
8/21/2019 Proceedings of the Second International Conference on the Future of ASEAN (ICoFA) 2017 – Volume 2 - Science and Technology | …
https://www.springer.com/gp/book/9789811084706 4/17
g
Nordin, Razif (et al.)
Preview
A Review Analysis of Accident Factor on Road Accident Cases Using Haddon Matrix Approach
Pages 55-65
Yaacob, Nur Fatma Fadilah (et al.)
Preview
GIS Efficiency Analysis on Traffic Congestion for Emergency Responses in Alor Setar, Kedah
Pages 67-76
Redzuwan, Ummu Syira-Ain (et al.)
Preview
Sea Surface Circulation in the Straits of Malacca and the Andaman Sea Using Twenty-Three Years Satellite Altimetry Data
Pages 77-89
Mansor, K. N. A. A. K. (et al.)
Preview Buy Chapter
30,19 €
Accuracy Assessment of TanDEM-X DEM and Global Geopotential Models for Geoid Modeling in the Southern Region of
Peninsular Malaysia
Pages 91-100
Pa’suya, Muhammad Faiz (et al.)
Preview
The Evaluation of Performance and Quality of Preschool Using Fuzzy Logic Approach
Pages 101-111
Muhammat Pazil, Nur Syuhada (et al.)
Preview
Evaluating Fuzzy Time Series and Artificial Neural Network for Air Pollution Index Forecasting
Pages 113-121
Jusoh, Nordianah (et al.)
Preview Buy Chapter
30,19 €
Preliminary Findings: Revising Developer Guideline Using Word Frequency for Identifying Apps Miscategorization
Pages 123-131
Aminordin, Azmi (et al.)
Preview
Creativity in Mathematical Thinking Through Constructivist Learning Approach for Architecture Students
Pages 133-142
Samsudin, Nor Syamimi (et al.)
Preview
Forecasting Rainfall Based on Fuzzy Time Series Sliding Window Model
Pages 143-153
Azahari, Siti Nor Fathihah (et al.)
Preview
e-Diet Meal Recommender System for Diabetic Patients
Pages 155-164
Othman, Mahfudzah (et al.)
Preview
Comparative Study of Fuzzy Time Series and Artificial Neural Network on Forecasting Rice Production
Pages 165-173
Mahat, Norpah (et al.)
Preview
Scholarship Eligibility and Selection: A Fuzzy Analytic Hierarchy Process Approach
Pages 175-183
Mahmud, Norwaziah (et al.)
Preview Buy Chapter




Assessment of Energy Efficiency Level on UiTMPP’s Dewan Besar Building
Pages 185-193
Zakaria, Mohamad Hilmi Akmal (et al.)
Preview
Assessment of Energy Efficiency Level on Unit Kesihatan UiTMPP’s Building
Pages 195-202
Muhamad Nor, Muhammad Daniel (et al.)
Preview Buy Chapter
30,19 €
Assessment of Energy Efficiency Level on UiTMPP’s Baiduri College Building
Pages 203-213
Samad, Amirul Ashraf (et al.)
Preview
A Compact SWB Antenna Using Parasitic Strip
Pages 215-223
Moinul Islam, Md. (et al.)
Preview
A Multi-band Planar Double-Incidence Miniaturized Double-Negative Metamaterial
Pages 225-234
Hossain, Mohammad Jakir (et al.)
Preview
Depiction of a Combined Split P-Shaped Compact Metamaterial for Dual-Band Microwave Application
Pages 235-244
Alam, Md. Jubaer (et al.)
Preview Buy Chapter
30,19 €
Photovoltaic/Thermal Water Cooling: A Review of Experimental Design with Electrical Efficiency
Pages 245-254
Edaris, Zahratul Laily (et al.)
Preview Buy Chapter
30,19 €
Success Factor for Site Management in Industrialized Building System (IBS) Construction
Pages 255-261
Muhammad Azmin, Nor Izzati (et al.)
Preview
Street Network Analysis by SPOT Imagery for Urban Morphology Study. Case Study: Melaka
Pages 263-271
Mohd Nor, Marina (et al.)
Preview Buy Chapter
30,19 €
Controlling Leapfrog Sprawl with Remote Sensing and GIS Application for Sustainable Urban Planning
Pages 273-283
Rosni, Nur Aulia (et al.)
Preview
Constructing and Modeling 3D GIS Model in City Engine for Traditional Malay City
Pages 285-293
Abdullah, Ahmad Afiq Aiman (et al.)
Preview
3D Data Fusion Using Unmanned Aerial Vehicle (UAV) Photogrammetry and Terrestrial Laser Scanner (TLS)
Pages 295-305
Mohamad Azmi, Mohamad Aizat Asyraff (et al.)




Spatial Mapping and Analysis of Carbon Dioxide Emissions from Electricity in UiTM Perlis for Assessment of Low Carbon
Campus
Pages 307-315
Rusli, Noradila (et al.)
Preview
Estimation of Acacia mangium Aboveground Biomass and Wood Volume Through Landsat 8
Pages 317-325
Anuar, Aqilah Nabihah (et al.)
Preview
Screening of Transovarial Dengue Virus (DENV) Transmission in Field-Collected Aedes albopictus from Dengue Active
Transmission Areas in Shah Alam, Selangor, Malaysia
Pages 327-332
Mayamin, H. (et al.)
Preview
Changes in Total Phenolics, β-Carotene, Antioxidant Properties and Antinutrients Content of Banana (Musa Cavendishii L.
Var. Montel) Peel at Different Maturity Stages
Pages 333-340
Bujang, Aishah (et al.)
Preview
Exploring Attitude Toward Online Video Marketing in Malaysia
Pages 341-350
Olowolayemo, Akeem (et al.)
Preview Buy Chapter
30,19 €
Inventory Policies in Blood Bank Management
Pages 351-359
Jamaludin, Farah Hani (et al.)
Preview
Comparing Methods for Lee–Carter Parameter’s Estimation for Predicting Hospital Admission Rates
Pages 361-372
Yap, Siti Zulaikha Zulkarnain (et al.)
Preview
Data Pre-Processing Using SMOTE Technique for Gender Classification with Imbalance Hu’s Moments Features
Pages 373-379
Kamarulzalis, Ahmad Haadzal (et al.)
Preview Buy Chapter
30,19 €
Optimizing Efficiency of Electric Train Service (ETS) Ticket Pricing
Pages 381-391
Noordin, Noraini (et al.)
Preview Buy Chapter
30,19 €
Fuzzy Rules Enhancement of CHEF to Extend Network Lifetime
Pages 393-402
Alias, Muhammad A’rif Shah (et al.)
Preview
Energy Consumption of Wireless Sensor Based on IoT in a Parking Space With and Without Fuzzy Rules
Pages 403-412
Che Abdullah, Muhamad Yazid (et al.)
Preview
Forecasting River Water Level Using Artificial Neural Network
8/21/2019 Proceedings of the Second International Conference on the Future of ASEAN (ICoFA) 2017 – Volume 2 - Science and Technology | …
https://www.springer.com/gp/book/9789811084706 7/17
Pages 413-420
Mahmud, Norwaziah (et al.)
Preview
Optimization of Melt Filling Distribution for Multiple Gate System
Pages 421-429
Mohd Yasin, Saiful Bahri (et al.)
Preview
Improvement on Ride Comfort of Quarter-Car Active Suspension System Using Linear Quadratic Regulator
Pages 431-441
Syed Mohd Putra, Sharifah Munawwarah (et al.)
Preview Buy Chapter
30,19 €
Evaluation of Protease Enzyme on Pomacea canaliculata Eggs
Pages 443-451
Salleh, Noor Hasyierah Mohd (et al.)
Preview
A New Analytical Technique for Solving Nonlinear Non-smooth Oscillators Based on the Rational Harmonic Balance
Method
Pages 453-463
Hosen, Md. Alal (et al.)
Preview
CDIO Implementation in Separation Processes Course for Chemical Engineering
Pages 465-473
Muhammad, Arbanah (et al.)
Preview
Usewear Experiment to Determine Suitability of Rock Material from the Crater of Meteorite Impacts as a Prehistoric Stone
Tool
Pages 475-484
Abd Jalil, Siti Khairani (et al.)
Preview
Left-Handed Network-Shaped Metamaterial for Visible Frequency
Pages 485-494
Hasan, Md. Mehedi (et al.)
Preview
Volume Change Behaviour of Clay by Incorporating Shear Strength: A Review
Pages 495-503
Ahmad, Juhaizad (et al.)
Preview
Mechanical Properties and X-Ray Diffraction of Oil Palm Empty Fruit Bunch All-Nanocellulose Composite Films
Pages 505-514
Zailuddin, Nur Liyana Izyan (et al.)
Preview
Efficiency Cooling Channel at Core Side Incorporating with Baffle and Bubbler System
Pages 515-522
Yasin, Saiful Bahri Mohd (et al.)
Preview
Potential Antibacterial Activity of Essential Oil of Citrus hystrix and Chromolaena odorata Leaves
Pages 523-532
Sidek, Hamidah Jaafar (et al.)
Preview
Characterisation and Application of Diatomite in Water Treatment
Pages 533-539
Raj, Komathy Selva (et al.)




Reactive Red 4 Dye-Sensitized Immobilized TiO2 for Degradation of Methylene Blue Dye
Pages 541-550
Nawawi, W. I. (et al.)
Preview
The Influence of Water Quality Index (WQI) Assessment Towards Water Sports Activity at Taman Tasik Titiwangsa, Kuala
Lumpur, Malaysia
Pages 551-559
Hashim, Nor Hanisah Mohd (et al.)
Preview
Phytochemical Screening, Antioxidant and Enzyme Inhibition Activity of Phoenix dactylifera Ajwa Cultivar
Pages 561-569
Nor, Muhamad Nabil Md (et al.)
Preview Buy Chapter
30,19 €
Determination of Two Different Aeration Time on Food Waste Composting
Pages 571-579
Hamid, Khairul Bariyah Binti Abd (et al.)
Preview
The Synergistic Antibacterial Effect of Azadirachta indica Leaves Extract and Aloe barbadensis Gel Against Bacteria
Associated with Skin Infection
Pages 581-591
Sidek, Hamidah Jaafar (et al.)
Preview
Prediction of Dengue Outbreak in Selangor Using Fuzzy Logic
Pages 593-603
Idris, Mohd Fazril Izhar Mohd (et al.)
Preview
Comparison of Characterization and Osteoblast Formation Between Human Dental Pulp Stem Cells (hDPSC) and Stem
Cells from Deciduous Teeth (SHED)
Pages 605-614
Yazid, Farinawati (et al.)
Preview
Detection of Nicotine in Nicotine-Free E-Cigarette Refill Liquid Using GC–MS
Pages 615-624
Rashid, Reena Abd (et al.)
Preview Buy Chapter
30,19 €
Minimizing Warehouse Operation Cost
Pages 625-634
Ajol, Tracy Adeline (et al.)
Preview
Bioaugmentation of Oil Sludge Using Locally Isolated Hydrocarbon Microbial in Single and Mixed Cultures Assisted by
Aerated Static Pile (ASP): A Laboratory Scale
Pages 635-647
Zahari, Nur Zaida (et al.)
Preview
Modeling Relationship Between Cocoa Beans Commodity Export Volatility and Stock Market Index (KLCI)
Pages 649-657
Muhamad, Siti Nor Nadrah (et al.)
Preview
Factors Influencing Internationalization of Malaysian Construction Firms
Pages 659-671
8/21/2019 Proceedings of the Second International Conference on the Future of ASEAN (ICoFA) 2017 – Volume 2 - Science and Technology | …
https://www.springer.com/gp/book/9789811084706 9/17
Omar, Nor Fazilah (et al.)
Preview
The Optimization of Crop Production: A Case Study at the Farming Unit of UiTM Perlis
Pages 673-686
Baharom, Nuridawati (et al.)
Preview
Preliminary Study on Food Preferences of Common Palm Civet (Paradoxurus hermaphroditus) in Captivity
Pages 687-693
Zaki, Zakirah (et al.)
Preview
The Influence of Root Zone Temperature Manipulation on Strawberry Yields in the Tropics
Pages 695-703
Abidin, Mohd Ashraf Zainol (et al.)
Preview Buy Chapter
30,19 €
Detection of Class 1 Integron and Antibiotic Resistance Genes in Aeromonas Hydrophila Isolated from Freshwater Fish
Pages 705-717
Hayati, Hamdan Ruhil (et al.)
Preview
Relationship of Pre-competition Anxiety and Cortisol Response in Individual and Team Sport Athletes
Pages 719-727
Radzi, Jamilah Ahmad (et al.)
Preview Buy Chapter
30,19 €
Relationship Between Muscle Architecture and Jumping Abilities Among Recreationally Active Men
Pages 729-736
Nadzalan, Ali Md (et al.)
Preview
Metabolic Cost of Continuous Body Weight Circuit Training with Aerobic-Based Exercise Interval for Muscle Strength and
Endurance on Young Healthy Adults
Pages 737-746
Mohamad, Nur Ikhwan (et al.)
Preview Buy Chapter
30,19 €
Effects of Body Weight Interval Training on Fitness Components of Primary Schoolgirls
Pages 747-756
Bakar, Nurul Afiqah (et al.)
Preview Buy Chapter
30,19 €
Effect of Annealing Temperature on Structural Properties of Ba0.9Er0.1TiO3 Thin Films
Pages 757-765
Ooi, Zeen Vee (et al.)
Preview
The Effect of Zinc Addition on the Characteristics of Sn–2.0Ag–0.7Cu Lead-Free Solders
Pages 767-775
Mayappan, Ramani (et al.)
Preview Buy Chapter
30,19 €
Influence of Grain Size on the Isothermal Oxidation of Fe–40Ni–24Cr Alloy
Pages 777-786
Parimin, Noraziana (et al.)
Preview
8/21/2019 Proceedings of the Second International Conference on the Future of ASEAN (ICoFA) 2017 – Volume 2 - Science and Technology | …
https://www.springer.com/gp/book/9789811084706 10/17
Performance Measurement of Small and Medium Enterprises (SMEs) in Malaysia: Implications for Enhanced Competitive
Advantage Toward the Implementation of TQM
Pages 787-797
Yusoff, Wan Ahmad Yusmawiza Wan (et al.)
Preview
The Effect of Ethanol on Drying Defects of Oil Palm Trunk (OPT)
Pages 799-806
Azura, Suhaida (et al.)
Preview
The Effect of Fly Ash and Bottom Ash Pile in Problematic Soil Due to Liquefaction
Pages 807-815
Rozli, Mohd Ikmal Fazlan (et al.)
Preview
A Method for the Full Automation of Euler Deconvolution for the Interpretation of Magnetic Data
Pages 817-825
Usman, Nuraddeen (et al.)
Preview
Enhancing Ride Comfort of Quarter Car Semi-active Suspension System Through State-Feedback Controller
Pages 827-837
Fauzi, Muhamad Amin Zul Ifkar Mohd (et al.)
Preview
Heavy Metals Concentration in Water Convolvulus (Ipomoea aquatica and Ipomoea reptans) and Potential Health Risk
Pages 839-845
Saidin, Siti Nuur Ruuhana (et al.)
Preview
Analyzing Throughput in a Smartphone-Based Grid Computing
Pages 847-853
Ibrahim, Alif Faisal (et al.)
Preview Buy Chapter
30,19 €
UAV/Drone Zoning in Urban Planning: Review on Legals and Privacy
Pages 855-862
Noor, Norzailawati Mohd (et al.)
Preview Buy Chapter
30,19 €
Indigenous and Produce Vegetable Consumption in Selangor, Malaysia
Pages 863-873
Aliah, Nur Filzah (et al.)
Preview
3D-MSWT: An Alternative Tool in Developing Students’ Understanding in Landform Interpretation Course
Pages 875-881
Borhan, Ruwaidah (et al.)
Preview
Analysis of Weld Line Movement for Hot Runner System
Pages 883-890
Yasin, Saiful Bahri Mohd (et al.)
Preview
Ethnobotanical Study on Plant Materials Used in Malay Traditional Post-partum Bath (Mandi Serom) Among Malay
Midwives in Kedah
Pages 891-897
Razak, Nur Illani Abdul (et al.)
Preview
Meiofaunal Responses to Azoic Sediment in a Sandbar-Regulated Estuary in the East Coast of Peninsular Malaysia
8/21/2019 Proceedings of the Second International Conference on the Future of ASEAN (ICoFA) 2017 – Volume 2 - Science and Technology | …
https://www.springer.com/gp/book/9789811084706 11/17
Pages 899-908
Ramli, Rohayu (et al.)
Preview Buy Chapter
30,19 €
Coastal Deposit Characteristic Influenced by Terrestrial Organic Matter and Its Sedimentary Structure at Jangkang Beach,
Bengkalis District, Riau Province—Indonesia
Pages 909-916
Yuskar, Yuniarti (et al.)
Preview
Influence of Grain Size on Isothermal Oxidation of Fe–33Ni–19Cr Alloy
Pages 917-925
Zulnuraini, Zahraa (et al.)
Preview





Decision Support System of Vegetable Crop Stipulation in Lowland Plains
Pages 935-945
Labellapansa, Ause (et al.)
Preview
Geology and Geochemistry Analysis for Ki Index Calculation of Dompak Island Granite Bauxites to Determine the
Economical Mineral
Pages 947-954
Cahyaningsih, Catur (et al.)
Preview
Accuracy of Algorithm C4.5 to Study Data Mining Against Selection of Contraception
Pages 955-962
Suryani, Des (et al.)
Preview Buy Chapter
30,19 €
Home Monitoring System Based on Cloud Computing Technology and Object Sensor
Pages 963-972
Kadir, Evizal Abdul (et al.)
Preview
Geological Mapping of Silica Sand Distribution on the Muda Island and Ketam Island, Estuary of Kampar River, Indonesia
Pages 973-982
Kausarian, Husnul (et al.)
Preview Buy Chapter
30,19 €
Expert System Diagnoses on Degenerative Diseases Using Bayes Theorem Method
Pages 983-995
Labellapansa, Ause (et al.)
Preview
The Analysis Factor to Determine Modern Store Location in Pekanbaru City
Pages 997-1008
Astuti, Puji (et al.)
Preview
Landslide Hazard Map Using Aster GDEM 30m and GIS Intersect Method in Tanjung Alai, XIII Koto Kampar Sub-District,
Riau, Indonesia
Pages 1009-1016
Choanji, Tiggi (et al.)
Preview Buy Chapter








© 2019 Springer Nature Switzerland AG. Springer is part of Springer Nature




Differentiation of Displacement Factor for Stiff 
and Soft Clay in Additional Modulus of 







 Department of Civil Engineering, Universitas Islam Riau, Pekanbaru, Indonesia 
anaspuri@eng.uir.ac.id 
Abstract. Displacement factor was proposed to use in calculation of additional 
modulus of subgrade reaction. The moduli is used in designing the Nailed-slab 
Pavement System. A curve of displacement factor was proposed by Puri (2017) 
for soft clay and the inverse one was recomended by Hardiyatmo (2011b) for stiff 
clay. This paper is aimed to develop displacement factor for stiff clay based on 
Hardiyatmo data and compared to Puri’s curve. Results show that there is no 
significant differentaition of displacement factor between both clay consistencies. 
It can be concluded that the curve of dispalcement factor for soft clay from Puri’s 
curve can be used for stiff clay.  
Keywords: rigid pavement, Nailed-slab System, subgrade, displacement factor, 
clay 
1 Introduction 
Hardiyatmo (2008) introduced a new proposed method that is called Nailed-
slab System. It was developed from the pavement of the Sistem Cakar Ayam 
Modifikasi (CAM) by changing the cylindrical foundation with short micro piles. 
Hardiyatmo (2008) conducted several studies on a nailed slab under dynamic 
loads, and studies on vertical loadings were done by Hardiyatmo (2009; 2011a), 
Nasibu (2009), Dewi (2009), Taa (2010), Somantri (2013), and Puri et al. (2011a, 
2011b, 2012a, 2012b, 2013a, 2013b, 2013c, 2013d). Nailed-slab System due to 
tension loading was studied by Puri, et.al. (2015) and Puri (2016). Hardiyatmo 
(2011a) proposed an analysis method for determining the additional modulus of 
subgrade reaction. The additional modulus of subgrade reaction is the additional 
modulus developed by a pile. Meanwhile, the modulus of subgrade reaction is the 
928  Anas Puri 
modulus considered from a slab. Puri et al. (2012a) modified the Hardiyatmo 
method by considering the tolerable deflection or allowable deflection of a 
pavement slab (δa) as an approach to safety construction.  
Hardiyatmo (2011b) used the inverse of the displacement factor which 
developed from full scale test in stiff clay. The displacement factor is the ratio 
between the relative displacement between the pile and soil (δ0) and the 
displacement of the pile head (δp). Since the δp is assumed to be similar with slab 
deflection (δs), then this factor is written as 
sδ
δα 0=          (1) 
Puri (2017) proposed a curve of displacement factor (δ0/δs) for soft clay. In this 
paper, the curve of the δ0/δs ratio for stiff clay based on Hardiyatmo data (2011b) 
will be developed and will be compared to Puri’s curve (2017). 
Hardiyatmo (2011a) proposed Eq. (2) in determining the additional modulus of 












0 +=∆                       (2) 
Where δ0 : relative displacement between pile and soil (m), δs : deflection of 
surface of slab (m), As : surface area of pile shaft (m
2
), s : pile spacing (m), ad : 
adhesion factor (non-dimensional), cu : undrained cohesion (kN/m
2
), po’ : average 
effective overburden pressure along pile (kN/m
2
), Kd : coefficient of lateral earth 
pressure in pile surroundings (non-dimensional), and φd : soil internal friction 
angle (degree).  
Figure 1 shows the curve of the inverse of the displacement factor (δs/δ0) based 
on the full-scale test of a single pile in stiff clay. The pile and slab were connected 
by bolts. The pile diameter was 20 cm, and the length of the pile varied between 
1.0 m and 2.0 m. 
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Figure 2 shows the curve of displacement factor (δ0/δs) for soft clay according to 
Puri (2017). This curve was based on full scale test on single pile Nailed-slab 
System in soft clay. The slab and pile was connected monolithically. 
 
  
Fig. 2 Curve of displacement factor (α) for soft clay (Puri, 2017) 
 
The additional modulus of subgarde reaction (∆k) is used in determining the 
equivalent modulus of subgrade reaction (k’) as given as Eq. (3) (Hardiyatmo, 
2011a; Dewi, 2009; Puri et al., 2012a): 
kkk ∆+='                                       (3) 
Where k : modulus of subgrade reaction from plate load test (kN/m
3
) and ∆k : 
additional modulus of subgrade reaction due to pile installation under slab 
(kN/m
3
). The modulus of subgrade reaction from a plate load test (k) is usually 
taken by using a circular plate, and it should be corrected to the slab shape of the 
nailed slab. The secant modulus is recommended. 
2 Methodology 
The object of this research is the inverse of displacement factor from 
Hardiyatmo (2011b) as shown in Figure 1 and the curve of displacement factor 
from Puri (2017) as in Figure 2. Hardiyatmo (2011b) used data from Dewi (2009) 
to develop Figure 1. Dewi (2009) conducted Nailed-slab System with single pile 
by using reinforced concrete. The used slab was circular slab with 1.00 m in 
diameter and 0.15 m in thickness. There was no lean concrete under the slab. The 
used pile was 0.20 m in diamater and 1.00 m, 1.50 m, and 2.00 m in length 
variation respectively. Slabs and piles were connected by using some bolts. The 
Nailed-slab was constructed in stiff clay. The unconfined compression strength qu 
of clay was 120.28 kN/m
2
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Puri (2017) also conducted Nailed-slab System with single pile by using 
reinforced concrete. The used slab was rectangular slab with 1.20 m width and 
0.15 m in thickness. There was 0.05 m lean concrete under the slab. The used pile 
was 0.20 m in diamater and 1.50 m in length. Slabs and piles were connected 
monolithicaly. The Nailed-slab was constructed in soft clay. The unconfined 
compression strength qu of clay was 40.28 kN/m
2
. The characteristic strength of 
concretes were 29.21 MPa, 17.4 MPa and 14.5 MPa for slab, pile, and lean 
concrete respectively. Table 1 shows clay properties from both researchers. 
Table 1. Clay properties 
No. Parameter Unit Stiff clay (Dewi, 
2009) 
Soft clay (Puri 
et al., 2013c) 
1 Specific gravity, Gs - 2,45 2.55 
2 Consistency limits:       
  - Liquid limit, LL % 88,46 80.50 
  - Plastic limit, PL % 24.43 28.48 
 - Shrinkage limit, SL % n/a 9.34 
  - Plasticity index, PI % 56.05 59.98 
3 Water content, w % 24.60 – 36.10 54.87 
4 Fines content % 92.93 92.29 
5 Sand content % 7.30 6.89 
6 Gravel content % 0.41 0 
7 Bulk density, γ kN/m3 17.00 16.32 
8 Dry density, γd kN/m
3
 12.52 10.90 
9 Undrained shear strength, su kN/m
2
 60.14 20.14 
10 CBR % n/a 0.83 
11 Soil classification:      
  - AASHTO - A-7-6 A-7-6 
  - USCS - CH CH 
 
 
The displacement factor for stiff clay will be defined by using Figure 1. The 
value of δs/δ0 will be inversed become displacement factor (α = δ0/δs) and 
compared to Puri (2017). 
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3 Results and Discussion 
Displacement factor for stiff clay based on Hardiyatmo (2011b)—only for 1.50 m 
pile length—is shown in Figure 3 and combined to Puri (2017). It seen that there 
is no differentiation between both soil consistency up to 0.01 in δs/D ratio. 
Significant defferentiation came up after 0.01 in δs/D ratio. Figure 4 shows curve 
of displacement factor for all data and is compared to Puri (2017). It is can be 
concluded for both cases that there is no effect of soil consistency. Allthought 
there are some differents between both cases. Puri (2017) used lean concrete, 
larger and rectangular slab while Hardiyatmo (2011b) used circular and smaller 
slab without lean concrete. And there was also differed on slab-pile connection 
type. These factors can be neglected, because of the relative displacement between 
pile and soil was response of these conditions. 
According to Figure 4, it can be concluded that the curve of dispalcement 

































Soft clay (Puri, 2017)
Stiff caly (based on
Hardiyatmo)
Poly. (Soft clay (Puri,
2017))
Poly. (Stiff caly (based
on Hardiyatmo))
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Fig. 4 Displacement factor for all data 
4      Conclusion 
Curve of dispalcement factor for stiff clay was developed and compared to 
dispalcement factor for soft clay. It is seem that there is no significant 
differentaition between both clay consistencies. It can be concluded that the curve 
of dispalcement factor for soft clay from Puri (2017) can be used for stiff clay. In 
this case, effect of lean concrete, slab shape and dimension, and slab-pile 
connection type were neglected, because of the relative displacement between pile 
and soil was response of these conditions. 
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